Reinterpretation of the pharmacokinetic mechanism of oral benzodiazepine ethanol interaction.
Previously published studies investigating the oral benzodiazepine ethanol interaction have utilized a single dose of ethanol, a single dose of oral benzodiazepine, and measured plasma benzodiazepine concentration over varying time periods. Most studies reported an increase or no change in benzodiazepine plasma concentrations following ethanol administration, which the investigators usually ascribed to an ethanol-induced increase in the benzodiazepine absorption rate constant. However, ethanol decreases the hepatic clearance of benzodiazepines that are biotransformed via the P450 enzyme system and this effect was not taken into account in evaluation of the results of these studies. Computer simulations have been used to investigate possible mechanisms of the oral benzodiazepine-ethanol interaction. The effects of a constant or transient decrease in clearance and an increase in absorption rate constant upon maximum concentration, time of maximum concentration, and area under the benzodiazepine plasma concentration curve (AUC) have been examined. A transient 75% decrease in benzodiazepine clearance resulted in a 13.6% increase in AUC (0-36 hr), a 3.4% increase in Cmax and a 5.7% increase in tmax. These changes are qualitatively consistent with, but quantitatively shy, of those observed in most studies. Consequently, an effect of ethanol upon benzodiazepine absorption must still be considered.